1. Introduction. Let n, k, r, t, s be positive integers and let X be an n-element set. We denote by (x) the collection of all r-element subsets of X. It is easy to check that none of these families contains k pairwise disjoint members, moreover, So U*. U . t-.
= (X).
Our first result states that such a partition does not exist for n > (kr-1)+ (t -1)(k -1). THEOREM 1. 1. Suppose that n > kr + (t -1) (k-1) and (X ) is partitioned into t families. Then one of the families contains k pairwise disjoint r-element sets.
For k = 2 the statement of the theorem was conjectured by Kneser [Kn] and proved by Lovasz [L1] (cf. also [BA] ). The validity of Theorem 1.1 was conjectured by Erd6s [E] in 1973 (cf. also [Gy] ). The case r = 2 was proved by Cockayne and Lorimer [CL] and independently by Gyarf"s [Gy] . The case t = 2 was proved in [AF] . Theorem 1.1 immediately implies the following extension. Suppose r > s > 2. Let S C (X) be such that for every H E (X) there exists S E S with S c H, i.e., S contains no independent set of size r. The minimum possible size of such S is denoted by T(n, r, s). The problem of determining T(n, r, s) was raised by Turan [Ti, T2] who settled the case s = 2. In that case the only extremal graph is the disjoint union of r -1 complete graphs of nearly equal sizes. In the general case the exact value of T(n, r, s) is unknown. Katona, Nemetz, and Simonovits [KNS] proved that T(n, r,,s)/( ) is monotone increasing as a function of n and thus t(r, s) = limnO, T(n, r, s)/(n) exists. However, the value of t(r, s) is unknown for all r > s > 3. Then for r,s, k fixed and n --oo.
Let S C (X), ISI
(1) m > (1 -o(1))T(n, r, s)/(k -1). Also if s = 2 and n > no(k, r), then (2) m > T(n, r, 2)/(k -1).
The case k = 2 of the above theorem was proved by Frankl [F2] (cf. also [FF] ). The proof of Theorem 1.1 is topological and uses some of the ideas of [Li], whereas the proof of Theorem 1.3 is purely combinatorial.
The paper is organized as follows. In ?2 an outline of the proof of Theorem 1.1 is given. The actual arguments are contained in ??3 and 4. The proof of Theorem 1.3 is given in ??5 and 6. ?7 contains some final remarks.
2. An outlined proof of Theorem 1.1. The basic ideas in the proof of We define a free action of the cyclic group Zk on X by defining w, the action of its generator, as follows (see [Bou, 13] We will be only concerned with the case when F c (X), i.e. when . is r-uniform and IXI = n > no(k, r, s). Then P(k, s) makes sense only for 1 < a < r, which we suppose. Also, we assume that k > 2.
The We are going to use the following theorem of Bollobas. Let us denote by m(n, e, r) the minimum number of independent sets of size r in a graph on n vertices and e edges. THEOREM 6. 1 [B] . Suppose T(n, r) > e > T(n, r + 1). Then (2) Lovasz's proof for the Kneser conjecture supplied some other applications (see [L2] ). It seems that our proof of Theorem 1.1, and especially Proposition 2.1, might yield some further consequences besides Theorem 1.1. It turns out that a very similar method can be used to prove the following result conjectured in [AW] (see also [GW] ).
Let N be an opened necklace consisting of nai beads of color i, 1 < i < k. Then it is possible to cut N in at most (n -1)k places and to divide the resulting pieces into n classes, such that each class will contain precisely ai beads of color i, 1 < i < k. This will appear in [Al] .
(3) As shown in ?1, if n = (t -1)(k -1) + kr -1, then there is a coloring of the r-subsets of an n-element set such that no k pairwise disjoint r-sets have the same color. One can easily check that this coloring is not unique, in fact there are many optimal colorings. This is in sharp contrast with Theorem 1.3.
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